Inhibition of IL-8 gene expression in Caco-2 cells by compounds which induce histone hyperacetylation.
Ulcerative colitis, an idiopathic inflammatory disease of the colonic mucosa, can be effectively treated by enemas containing short chain fatty acids (SCFA) such as butyrate, propionate, and acetate. The molecular mechanisms that lead to this response have not been well characterized. It is well known that intestinal inflammation leads to an alteration in patterns of epithelial differentiation with an increase in epithelial proliferation and an expansion of cell populations in an undifferentiated state. SCFAs such as butyrate are capable of inhibiting cell proliferation and inducing a differentiated phenotype in vitro. The Caco-2 colon cancer cell line was used to study the effect of SCFAs and the process of cellular differentiation on the expression of the pro-inflammatory cytokine, interleukin 8 (IL-8). SCFAs and trichostatin A, structurally unrelated compounds which both induce histone hyperacetylation, both led to a dose-dependent inhibition of IL-8 gene expression. Furthermore, spontaneous differentiation of Caco-2 cells by growth to a post-confluent state also inhibited the expression of IL-8. A possible mechanism by which SCFAs may be effective in the treatment of ulcerative colitis may be through their ability to increase histone acetylation states and inhibit the production of pro-inflammatory substances by the intestinal epithelium.